This study presents perceptions of consumers of bottled water in their households in three Brazilian municipalities. Data from interviews were analyzed using the Discourse Collective Subject method. Interviewees spent, on average, the equivalent of 40% of their water bill for the public water supply on the purchase of bottled water. The decision about water consumption in the household was predominantly made by women. Interviewees were particularly concerned with health risks and expressed a strong preference for the safety and organoleptic qualities of bottled water, particularly in cases where the tap water supply did not fully meet the regulated water quality standards. Interviewees were largely unaware of the origin, type, storage, and social and environmental impacts of bottled water. Results highlight the importance of water education efforts among the general population and the key role of women in the processes related to drinking water. The need for gender-specific interventions and the empowerment of women on water issues is noted. Results also strongly support the relevance of ensuring the provision of safe drinking water, from the source to the consumption point, with the trust of consumers.
INTRODUCTION
Bottled water consumption has consistently risen worldwide over the last decade. The factors that drive this phenomenon have been the target of several studies in North America and European countries, where they are relatively well understood. However, academic research on this topic is extremely scarce in other regions, including in emerging economies or developing countries, particularly when existing tap water systems are not fully reliable. As cultural and economic factors play a role in water source preferences, Doria () hypothesized that the factors that drive bottled water sales in Asia and South America may be somewhat different from those in effect in North America and Europe. This study addresses this hypothesis by contributing to the understanding of the preferences and perceptions of consumers of bottled water in three Brazilian municipalities.
In Brazil, the growth in consumption of bottled water has created space to expand the number and variety of products.
In the past, customers only had the option of purchasing still or sparkling mineral water, but now bottled water on the market includes water reprocessed from the public supply and 'flavored waters'. The increase in consumption has also led to a debate on the role of bottled water on the provision of safe water, drinking water as a human right, its social and environmental impacts, the need to improve the public suggest that bottled water may have the same or worse bacteriological and chemical quality as tap water, concluding that bottled water is not better than tap water with regards to health benefits (Fraij et Within this context, the main goal of this study is to advance the current knowledge of the factors that underlie bottled water consumption in Brazil, including the preference for specific bottled water characteristics and perceptions of tap water.
RESEARCH APPROACH
To better capture all factors potentially involved in consumers' option for bottled water, the data collected for this study are based on interviews and the Discourse Collective Subject method. The term 'mineral water' ('água mineral') was used in the research, as during the pre-test it was clear that this term was used by interviewees as their preferred term to designate 'bottled water' ('água envasada' or 'água engarrafada').
Interviewees were asked the amount and value of their water consumption and their views about the following questions: 6. What do you think about the public water supply? Specific municipalities were selected to represent a combination of different management models of the public water supply. Detailed information about the research approach used in this study can be found in Queiroz ().
Sample
Data were collected in three predominantly urban municipalities in Brazil, identified in this paper by capital letters (A, B, and C), located in the same State and the same watershed, with similar population sizes but different water supply services management providers (Table 1) . Municipality C has the lowest Human Development Index (HDI) score, income per capita the highest value for the indicator of infant mortality (Heller ).
Data collection was based on a sample of households in various districts or administrative regions in each municipality, using a 'snowball' technique (i.e., one interviewee identified other potential interviewees, and the second round of interviewees identified the third round of interviewees, etc.). Interviews were conducted in the case the interviewees used only bottled water for drinking purposes.
Ten interviews were conducted in each municipality, taking into account the principles of repetition and saturation (Lefévre & Lefévre ) and the normal sample size for this kind of research (Mason ) . The sample was not controlled for socio-demographic factors.
The interviews were transcribed and treatment results were analyzed using the Discourse Collective Subject (DCS) method. DCS consists of a discourse production modality obtained from oral testimony, through individual interviews or groups with a particular focus or in any discursive manifestation that can be found in texts and written documents (Lefévre & Lefévre ) . Structurally, DCS is organized by designating text as a central idea (CI). CI is the linguistic expression that reveals and describes in a succinct, accurate and as reliable as possible way, each one of the answers investigated. There is not an interpretation, but a description of the meaning of a statement or set of statements, which will later give birth to the DCS.
For the development of DCSs, the starting point is the discourses in their raw state, through the transcription of the answers given in the interviews. The responses are subjected to an initial decomposition, which consists in using the methodological figures of the technique, seeking reconstitution of discursive social representation.
Another pathway for the study was contact by letter with the concessionaires responsible for public water supplies of the selected municipalities. Information was requested on the general system of the water supply, sampling for water quality control and management characteristics. However, the requested data were not provided. Thus, data from Heller's study () are used for discussion of the results.
RESULTS

Demographic profile of interviewees
Of the 30 interviewees, 40% reported to be between 18 and 30 years old and 60% reported to be between 30 and 79 years old. Ninety percent of the interviewees were female. The interviews were done at different times and days of the week, and when the first contact was with a man, they said the woman was responsible for the purchase of bottled water and invited her to reply. Of the three male interviewees, one lived alone and other reportedly responded on the behalf of his wife who was not at home at the time.
Price and quantity of bottled water consumed
In municipality A, it was found that individual consumers spent up to 120% more on bottled water than on tap water with respect to spending money, i.e., consumers spend more money on purchasing bottled water than the water bill of the public water supply. A consumer could buy over 53,000 L of treated water with the amount spent on the purchase of 200 L of bottled water ( Table 2 ). The average price for water charged by the autarchy is US$0.56 per m 3 and the average price of bottled water is US$3.00 per 20 L pack, a 'Purely administrative units in nature, created by special law, for the conduct of activities, works or services decentralized state entity that created them (…), but with no hierarchical subordination, subject only to the control of its administration and conduct of their leaders' (Meirelles 1995) . b Water is supplied directly by the municipality through a secretariat, department or the allocation of direct administration. The municipal autarchy service of this municipality changed after this study. c The gross domestic product of municipalities is based on data from the Regional Accounts of Brazil.
i.e., the price of 1 L of bottled water can purchase 300 L of water from the public water supply.
In municipality B, tap water from the public water supply was not directly charged to consumers at the time of the interviews.
In municipality C, it is verified that consumers spend up to 52% of their water bill in buying bottled water and some interviewees could have bought 30,000 L of water from the public water supply as opposed to the 160 L of bottled water ( Table 2 ). The average rate charged by the concessionary service for water is US$0.8 per m 3 and the average price of bottled water is US$3.00 per 20 L pack, i.e., the price of 1 L of bottled water can purchase 187.5 L of water from the public water supply.
All respondents used bottled water for at least two years before the data were collected. It was found that the use of bottled water had become commonplace in the household, mainly for drinking, presenting a burden on the family budget.
Perceptions about bottled water
Interviewees were first asked what they understood by bottled water. Four central ideas and related discourses were identified, as presented in Table 3 . The idea of purity In relation to question 2 on the reasons why the interviewees consumed bottled water, specific discourses were identified in municipalities A and C (cf. Table 3 ). In municipality A, two interviewees indicated that they drink bottled water because of medical recommendations. These respondents were aware that microorganisms harmful to health can exist in tap water and being afraid of the risk of contracting diseases or worsening an already existing condition, they resort to the use of bottled water. The idea of using bottled water at home as a fashion statement was shared by two people in municipality C, the municipality with the lowest income per capita and HDI of the municipalities studied.
Question 3 focused on how interviewees selected their bottled waters, including if they were aware of aspects such as quality, packing conditions, water source, storage location and practices, price, delivery conditions, difference in taste and which reasons lead them to choose a particular brand of bottled water. The responses were similar in the three municipalities (cf. Table 3 ). According to Brazilian Three respondents in municipality A and one in C did not know the cost of their water bill. Consumers trust the water sellers and consider cheapest brands.
Look, I call the tele-water and whatever comes is good, the water he sells I buy, if it is bottled water it is fine for me, I don't really choose it. Sometimes I look at the price and buy the cheapest.
A: 10; B: 10; C: 10 4. What do you think about the bottled water you use?
The consumer who buys water usually likes it regardless of its quality.
I think it is tastier, I do not feel any difference from one to another. It is a good alternative, I have no brand loyalty.
A: 10; B: 10; C: 10 5. What do you know about the extraction of bottled water? What do you think of the commercialization of bottled water?
The consumer has no idea about the source and impacts of bottled water.
That's right I cannot opine not, nor imagine, never curious, but if you have mineral water because it's good, right? I know it comes from the ground, take the stone? I do not know, comes from the source? But I know nothing, nothing at all. I think this is all good, too good for me because then we have good water to drink.
A: 10; B: 10; C: 10 law, storage, transport, and distribution are governed by specific legislation (Resolução Diretoria Colegiada -RDC n. 173/2006) (Brasil ) . This law states that bottled water should only be for sale in commercial food or beverage outlets; should be protected from direct incidence of sunlight and kept on pallets or shelves, in a clean, dry, airy space reserved for this purpose; and empty returnable containers should not be stored next to sanitized products, liquefied petroleum gas and other potential pollutants in order to prevent toxic contamination or impregnation of odors (Brasil ). However, while there are cases of practices contrary to this legal framework, the interviewees had no idea whether they were buying bottled water from authorized retailers or from irregular (in some cases even illegal) establishments, had no idea of the hygiene and sanitary conditions of these retailers and had no knowledge whether the storage and the transportation of containers were suitable.
When interviewees were asked their opinion about the bottled water they consumed (question 4), the answers were similar in the three municipalities (Table 3 ). Interviewees seemed accustomed to different bottled waters and could not see any significant difference between the different brands and kinds of bottled water (apart from the more obvious sparkling/still). The difference between mineral and other bottled waters was not at all evident to respondents.
The interviewees' knowledge about the extraction and commercialization of bottled water (question 5) emerged as a single discourse from the three municipalities (Table 3 ). The interviewees had no information about the social and environmental impacts of the chain of production, storage, transportation, and consumption of bottled water.
Perceptions about tap water supply
Interviewees were asked about their views on the public water supply and its frequency. Results are presented by municipality in Table 4 . In municipality A, the central idea is that the public water supply is good overall, but not for drinking purposes due to a lack of familiarity and trust. It seems to be the case that investments in infrastructure and upgrades in the treatment and supply system were not combined with an efficient public information approach. In Table 4 | Central idea (CI) and Discourse Collective Subjects (DCS) about the public water supply and its frequency for each municipality
CI DCS Municipality
The public water supply is good, but not for drinking.
The water from the [public supply company name] is not bad, it is treated, right? Apparently it's good, right? But I have no way to confirm this, right? Even recently they inaugurated a network of these water things, I don't drink it for a long time, I use it for everything but to drink, to take it is mineral water, for the other things it serves, if we have another more trustable option, right?
A The public water supply is not treated. I don't like tap water, from the street, because here it is not treated. Everybody says the water is dirty, I've heard that whoever takes it from filter gets diarrhea. My consumption of bottled water is high, especially during the rainy season. The water here is sometimes impossible to use, then mineral water is an alternative. I don't know, do you know that a tadpole came up from my tap, then when it rains it comes full of stuff, even dirty, dark, and this is why? Then it is even unless for laundering, right?
B
The public water supply has a bad taste, color and we do not have a regular supply.
The water here is full of calcium, it is brackish water, here in the neighborhood you cannot drink it, it comes whitish and tasting chlorine, when it comes, right? Ah! You cannot consume the natural way, it is unreliable without passing by a filter or boil, this water is not transparent, is a turbid water when you put it in the glass. I think the treatment does not leave it 100% trustworthy. The water from the street gives you worms, they purify the water from the dam and this water that comes for us to drink, there is everything is open as you can see on the street. C municipality B, the central idea is that the public water supply is not treated and not suitable for human consumption, with evident health risks and organoleptic problems.
In municipality C, the central idea includes organoleptic problems, particularly taste and color, an intermittent supply, pathogenic contamination, and problems with the treatment and supply systems. It must be noted, however, that these results do not necessarily reflect the perspectives of the populations of these municipalities, as this research has focused only on bottled water consumers, who by definition decided to partially or completely reject tap water.
DISCUSSION
The current research advances a series of points that merit detailed discussion. As noted in the Introduction, Doria In the case of drinking water, if health risks are present or perceived, health reasons will be the main factor influencing the decision for bottled water; in the absence of health concerns, organoleptic considerations become the main factor.
In addition, due to economic growth and as available income rises, households start consuming more bottled water as an alternative to water from sources that they consider inadequate or untrustworthy.
This study found that the water budget for bottled water can be significant. This is particularly evident in municipality and Mourão () . This may be related to the concept of water as 'pure'. In this regard, the findings of this study are consistent with those of Pitaluga (), where over 80% of survey respondents believed it is important to note the purity of bottled water and combined the ideas of color and transparency with that of purity. As Douglas () argues, the meanings of purity are variously constructed by different social groups and civilizations. In the context of this study, the meanings of purity and cleanliness are also associated with modern plastic packaging. In Giddens () analysis of modernity, he argues that one of the key features is the process of disengagement, which coupled with industrialization, means that people have less knowledge and control over the origin of the products they consume, such as drinking water.
In addition, some interviewees believed that bottled water was subject to a treatment, which was implicit as being better than the one used for tap water. It can be noted that the only treatment allowed by the Brazilian legislation for mineral waters is the physical process of filtration, the results of which are typically sold in large 20 L containers.
Interviewees also lacked information about the environmental consequences related to the chain of production, storage, transportation, and consumption of bottled water, as discussed in the study by Queiroz & Heller () . Another relevant finding, due to its potentially noxious consequences, has to do with recommendations from medical staff. A small proportion of interviewees (7%; n ¼ 2)
noted that their consumption of bottled water was related to medical recommendations, in one case due to kidney stones and in the other case related to immunodeficiency.
No additional information was collected during the interviews on this issue and the exact recommendation is unknown (e.g., for a specific brand of bottled water). Both interviewees reside in the municipality with a better water supply, which may be indirectly related to better access to health services. It can be noted that a similar proportion of respondents (5.6%; n ¼ 28) was identified during the research summarized in Doria et al. () . In that research, such respondents were advised by doctors to avoid drinking tap water and such advice was related to higher perceived risks and greater use of filtering devices, but unrelated to bottled water consumption. This CI is also present in the study by Coelho & Cardoso () , supporting the fact that some bottled water consumption is sometimes based on medical recommendations. In the present research, the importance of the provision of accurate and unambiguous information can be highlighted due to the potentially noxious consequences of incorrect or ambiguous information. Another conclusion is the key role of women in the processes related to drinking water. In particular, the need for further research on water and gender issues and for gender-oriented interventions is highlighted. The promotion of gender equality and the empowerment of women is much in line with wider development objectives, and this study substantiates these efforts in the context researched.
Overall, results strongly support the relevance of ensuring the provision of drinking water, from the source to the consumption point, with the trust of consumers. This understanding has already been presented in some strategic documents (e.g., The IWA Bonn Charter for Safe Drinking Water) and is fundamental to ensure the success of water supply policies.
